Cefsulodin sodium (SCE-129, CGP-7174/E), active in minimum inhibitory concentrations (MICs) of 0.5 to 64 ,ug/ml, was about 16-to 32-fold more active than carbenicilhin against Pseudomonas aeruginosa. It was also active against P. diminuta, P. maltophilia, P. paucimobilis, and P. pseudoalcaligenes (MICs of 1 to 32 ug/ml) but not against other species of Pseudomonas or otlher gram-negative bacteria. Except with highly carbenicillin-resistant isolates, MICs of cefsulodin for P. aeruginosa were little affected by an increase in the inoculum. With a small inoculum, minimum bactericidal concentrations (MBCs) were the same as or twice the MIC, but increasing the inoculum had a greater effect on the MBC than on the MIC. Cefsulodin was not hydrolyzed by the ,B-lactamase induced in P. aeruginosa by growth in the presence of benzylpenicillin and was a poor substrate for,-lactamases from Enterobacter cloacae and Proteus morganii. However, it was hydrolyzed, albeit slowly, by the /i-lactamase produced by most of our highly carbenicillin-resistant isolates of P. aeruginosa and by TEM-type f8-lactamases.
isolates), P. acidovorans (12 isolates), P. cepacia (12 isolates), P. diminuta (1 isolate), P. fluorescens (13 isolates), P. maltophilia (10 isolates) , P. paucimobilis (3 isolates), P. pseudoalcaligenes (1 isolate), P. putida (27 isolates), P. putrefaciens (1 isolate), P. stutzeri (1 isolate), Acinetobacter anitratus (10 isolates), A. Iwoffi (1 isolate), Citrobacter freundii (5 isolates), C. koserii (7 isolates), Escherichia coli (35 isolates), Enterobacter aerogenes (6 isolates), E. cloacae (18 isolates), Klebsiella aerogenes (34 isolates), K. ozaenae (5 isolates), Proteus mirabilis (20 isolates), P. morganii (11 isolates), P. rettgeri (2 isolates), P. vulgaris (4 isolates), Providencia stuartii (11 isolates) and Serratia app. (10 isolates inoculum effects on MBCs, with MBCs of cefsulodin being at least 256 ,ug/ml and those of carbenicillin being more than 4,096 jg/ml when the inoculum was 105 CFU. We observed that, with the intermediate inoculum of 106 CFU, the ratio of MBC to MIC tended to be rather higher for cefsulodin than for carbenicillin.
The activities of cefsulodin and carbenicillin on species of Pseudomonas other than P. aerugmosa are shown in Table 1 . The two compounds were more or less equally active against P. acidovorans and P. maltophilia, but cefsulodin was more active against P. fluorescens and P. putida, whereas carbenicillin was more active against P. cepacia, P. diminuta, P. pseudoalcaligenes, P. paucimobilis, P. putrefaciens, and P. stutzeri. Cefsulodin was also less active than carbenicillin against Acinetobacter spp.
Most isolates of Enterobacteriaceae were inhibited by 16 We also studied 10 isolates of P. aeruginosa from St. Thomas' Hospital with MICs of carbenicillin of 2,048 jig/ml and MICs of cefsulodin of 8 to 16 ,g/ml; nine of these isolates were of the same pyocin type, which indicated probable though unsuspected cross-infection. All the isolates constitutively produced /8-lactamases that focused at the same point in an Ampholine pH gradient, with pl of about 5.2. Hydrolysis of cephaloridine occurred at a rate from 0.5 to 1.3 nkat/mg of protein in cultures grown in the absence of antibiotics. Growth in the presence of subinhibitory concentrations of cefsulodin increased,8-lactamase activity by 72 and 106% in the two isolates examined. Table 3 shows the substrate profile ofthe enzyme from one ofthese isolates (no. 625) together with results for other fB-lactamases.
The enzyme from the highly carbenicillin-resistant isolate of P. aerugmosa was somewhat sinilar to TEM-type enzymes but hydrolyzed carbenicillin much more rapidly. It was also less susceptible to inhibition by cloxacillin than was TEM-1 (40% reduction in activity in the presence of 100 liM cloxacillin compared to 90% for TEM-1). Neither cefsulodin nor carbenicillin was a substrate for the Sabath and Abrahams ,8-lactamase (9) tected and it was mostly more susceptible to these enzymes than was cefuroxime. DISCUSSION Our findings that cefsulodin was active against P. aeruginosa and P. maltophilia and to some extent against P. paucimobilis, P. pseudoalcaligenes and P. stutzeri, but not against other species of Pseudomonas or the other gram-negative bacteria that we tested, do not conflict with previous work (11, 12) . We agree with Tsuchiya et al. (12) that there was mostly little inoculum effect on the MICs of cefsulodin and carbenicillin and that, with a small inoculum, MBCs of cefsulodin were usually the same as or twice the MIC. However, we found an appreciable inoculum effect on MBCs of both cefsulodin and carbencillin.
In isoelectric point and substrate profile the enzyme from our highly carbenicillin-resistant isolates of P. aeruginosa resembled the ,B-lactamase produced by the Dalgleish strain of P. aeruginosa (5, 9) and also the enzymes from other strains (3, 8) . The Dalgleish enzyme is now known as PSE-4 (4) and has been shown to be plasmid determined (1).
Cefsulodin was relatively stable to ,B-lactamases, being resistant to the inducible Sabath and Abrahams enzyme of P. aeruguwnsa and a poor substrate of the enzymes from E. cloacae and P. morganii. However, it was hydrolyzed to some extent by TEM-type and PSE-4 8-lactamases, as has been reported before (7, 10) . Although the crude extracts of the strains that produced TEM or PSE-4 enzymes were undoubtedly contaminated with chromosomally determined enzymes, at least for P. aerugnosa the hydrolysis of cefsulodin can be wholly attributed to the TEM or PSE-4 enzyme, since the Sabath and Abrahams enzyme does not attack the compound.
It seems probable that the small reduction in susceptibility to cefsulodin shown by the TEM-1-and PSE-4-producing isolates of P. aeruginosa was at least partly the result of the slow hydrolysis of the compound. We have come to this conclusion because, compared to those for susceptible isolates, the MICs of carbenicillin for the fl-lactamase producers were increased considerably more than the MICs of cefsulodin and because carbenicilhin was much more susceptible to the ,8-lactamases than was cefsulodin. In contrast, carbenicillin-resistant isolates that did not produce TEM-1 or PSE-4 showed increases in resistance to carbenicillin and cefsulodin that were approximately equal.
It seems to us that cefsulodin has a useful, albeit narrow, spectrum of activity and that it might at times be of use in the treatment of infections with P. aeruginosa.
